adequate supply of reduced sulfur compounds, such as cysteine, is associated with the transformation of dividing cells of Candida albicans into non-dividing, filamentous forms. That sulfhydryl groups are somehow connected with cell division is generally accepted (16, 27) , although the precise mechanism is still subject to debate. Methionine, another of the sulfurcontaining amino acids, also has been implicated in the division mechanism. Spoerl et al found that this amino acid, as well as several other metabolites, occasioned the development of short, rod-like cells of the fungus Ustilago sphaerogena, instead of the long, mycelial-like form (25) . Conversely, the growth of Chlorella vulgaris can be uncoupled from division by selenomethionine [CH3-Se-CH,CH2CH-(NH2) COOH], a structural analogue known to competitively antagonize methionine (23) . When these cells are cultured in the presence of the analogue and with sulfate as their only source of sulfur, division stops and many of the cells increase in size and dry R. Goddard. weight. This uncoupled growth, whose duration depends on the concentration of selenomethionine, is followed by the resumption of exponential divisions as well as a return to normal size and weight. The addition of L-methionine at any time will terminate the uncoupled growth and reinstate exponential divisions. These data indicate that when L-methionine which normally originates from sulfate is antagonized by its selenium analogue, division but not growth is prevented, and that the amino acid may consequently have a biochemical function essential for the division mechanism of the Chlorella vulgaris cell.
Little more is known about the nature of the uncoupled growth beyond what has been mentioned above. In this paper changes in nitrogen and sulfur metabolism and 02 uptake have been examined in order to characterize the giant cells biochemicallv in greater detail.
MATERIALS AND METHODS GROWTH CONDITIONS:
The strain of Chlorella vulgaris, the composition and preparation of media, and most other aspects of growth conditions were identical with those described previously (22, 23). The following changes in procedure were made. A sulfate concentration of 3.1 X 10-3 M was chosen in all experiments, since at this level maximum growth was attained with only a 20 % depletion of the total sulfur, and a high specific activity could be effected in experiments with radioactive sulfate. Selenomethionine was supplied at a level of 3.1 X 10-5 M which induced a period of uncoupled growth that lasted about 150 hours under the conditions of these experiments. The initial population density was increased to 0. 4 Synthesis of cell material in Chlorclla vutlgaris during cell enlargement in the absence of division has also been observed by Finkle andl Appleman (10, 11) . Magnesium exhaustion from the medium was responsible for the halt in multiplication. in this instance, and increases in dry weight and nitrogen content of the enlarging cells were taken as in(lices of continuing metabolism.
The cells of the control population in the present studies exhibited an initial rise in nitrogen content (figs 1, 2) which attained its maximum very early during exponential growth. After a rapid drop, a nitrogen level was reached that remained constant. A similar pattern was detected by Fowden in C. vulgaris cells grown with nitrate and ammonium salts (12) . When the data are expressed on a concentration basis (figs 3, 4) they show that the nitrogen per unit volume or per unit weight of packed cells continued to rise until exponential growth had ceased, and that the nitrogen level was maintained well into the stationary phase of growth. These quantitative changes associated with randomlyc dividing cultures show the necessity for studying cells along their entire growth curve rather thani at some arbitrarily chosen time.
OXYGEN UPTAKE: As another index of metabolic activity, the 02 uptake of uncoupled cells was measured. Table I summarizes the data obtained with 44-hour-old cells, and although these dlata do not give a complete picture of the changes throughout the course of uncoupled growth, it is evident that the respiration of the giant cell rose markedly. By 44 hours cell size had increased 6-fold, cell dry weight 4-fold, protein nitrogen 4-fold, and O., consumption per cell had tripled. Once again, these data show that the various processes had not kept pace with each other. Unanswered by the data is whether the higher 02 uptake resulted from continued synthesis of respiratory enzymes, or from a more rapid operation of the existing (fig 9) . The renewed ability to incorporate methionine into protein may have some bearing on the ability of these cells, when subcultured into fresh medium that contains selenomethionine, to divide after only a short period of uncoupled growth. 
PLANT PHYSIOLOGY
The absence of radioactive methionine in the proteins of the uncoupled cell is consistent with other work in which selenomethionine was shown to compete with methionine. A competitive relationship between the 2 molecular species was first established in growth and absorption studies with C. vulgaris (23) . In these experiments the exponential rate of growth and the selenium content of the cells were a function of the external methionine,/selenomethionine ratio, an indication that the analogue pair had competed for passage across the cell membrane as well as for an enzyme site within the cell. More 
